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Project Introduction

Communication technologies support all NASA space missions, among which
autonomous communication technologies are extremely beneficial to future
missions, including the Asteroid Redirect Mission, and human expedition to
Mars and beyond. Low-cost, high gain, light-weight, and flexible active
antenna systems are highly desired. In this program, we propose to develop a
fully flexible ink-jet printed monolithic graphene-based high frequency PAA
communication system. The superior electronic, optical, mechanical, and
thermal properties offered by graphene (carrier mobility ~ 200,000cm~2/V.s;
optical transparency ~ 98%; high current density ~ 10~8A/cm”2; thermal
conductivity ~ 5000W/mK) is expected to significantly enhance the system
features compared to the state-of-the-art flexible antenna systems., with
operating frequency in excess of 100GHz expected. In Phase I, we printed
graphene field-effect transistors and demonstrated a high (38:1) On/Off ratio.
Graphene patch antennas were demonstrated with higher gain than silver.
Results also indicated the feasibility of reducing the antenna size for a given
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e TX05 Communications,
Navigation, and Orbital
Debris Tracking and
Characterization Systems
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